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Abstract —— (%)-10-Demethyltubulosine {(IV)} has been synthesized from the
tricyclic amino aeid VI through the intermediates VI, VI, and V. Identity
of synthetic (#)-IV with natural (—)-demethyltubulosine unequivocally estab-

lished the structure of this Alangium alkaleoid.

Demethyltubulosine is a phenolic alkaloid disolated from Alangium lamarckii Thw, (Alangiaceae).]’2

Popelak and co-workers!

proposed the structure I or IV for this compound on the basis of its two-
step methylation to O-methyltubulosine (IMT) through tubulosine (II) and on the mass spectral evi-
dence. Quite recently, Fujii and co-workers’ synthesized (+)-9-demethyltubulosine (I) and found
that it was not identical with natural demethyltubulosine. This indicated the alternative .10-de-
methyl structure (IV) to be the correct expression for this Alangium alkaleid. Now we wish to

report the results of our further efforts directed toward the synthesis of (#)-1IV, which have con-

firmed the structure of demethyltubulosine.
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The key intermedlate selacted for the synthesis of the target molecule {(#)-IV] was the racemic tri-
cyclic amino acid VI, and it was prepared in eight steps from ethyl (*)-trans-5-ethyl-2-oxo-4-piper-
idineacetate” according to the recently reported procedure’ ('lactim ether method"$). Condensation
of VI with 5-benzyloxytryptamine’ using the coupling reagent diethyl phosphorocyanidate® (EtsN,
HCOWMe,, room temp., 6 h) produced the amide VI (mp 150.5-152°C)% in 96% yield. The amide VII was
then subjected to dehydroeyclizatien with POClsy in boiling toluene for 2.5 h to give the dihydro-p-
carboline VII (59% yield) as a yellow glass, which was hydrogenated with hydrogen and Adams catalyst
(dioxane, 1 atm, 19°C, 1.5 h). Chromatographic separation {silica gel, CHCl3;~EtOH) of the hydrogen-
ation products furnished (+}-0,0-dibenzyl-10-demethyltubulesine (V) [25% yileld; !H nmr {CDCly) &:10
3.83 (3H, s, OMe), 5.08 (4H, s, C(l10}-0CH;Ph and C{6 )-OCH;Ph); l3c -nmr (cocly) 6:10 36.3 (c-2),
36.8 (C-1), 49.3 (C-1"}1!1 and its 1" -epimer (XI)} [54% yield; 'H nmr (CDCl3} &: 3.80 {3H, s, OMe),
4.92 (2H, s, C(L0)-OCHpPh), 5.01 (2H, s, C(67)-OCH;Ph); 13C nmr (CDCIz) 6: 38.4 {C-2), 38.9 or 39.2

(C-1), 52.3 (C-17}] as glassy substances.
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In line with our studies? on (x)}-I and its 1 —epimer as well as their 0,0-dibenzyl derivatives, the
assignments of the relative configuration at C-1" of V and XI were based on the following evidence.
The formation of ¥V and XTI in a 1: 2.2 molar ratio on hydrogenation of VII was comparable to that of
deoxytubulosine (XII) and iscodeoxytubulosine (XVI) in a 1:2 molar ratiol? or to that of O-benzyl-
alangimarckine (XIV) and its 1 -epimer (XVII) in a 1: 1.9 molar ratiol3 im a similar hydrogenation

. of the dihydro-g-carboline IX or X. On thin-layer chromatography [silica gel, CHC1,—EtOH (10 : 1,
v/v)],V moved faster than its 1°-epimer XI, and this behavior corresponded to thatl® found for a
pair of tubulosine (M)12:1%=16 apng isotubulosine (XVI)!2*1%216 and to that!3717 observed for a
pair of XIV and XVII or of alangimarckine (XV) and its 1”-epimer {XIX}. In the lH nmr spectra of V
and ¥I in CDCl; (vide supra), the methyleme protons of the C(l0)-benzyloxy group in XI were more
shielded than these in V by 0.16 ppm. Such an upfield shift observed for the 1"-epimer has also
been foundl!%»17 for the C{l0)-methoxyl protcus of Isctubulosine (XVI) or XIX and not for those of
tubulesine {II) or alangimarckine (XV). The 13C nmr data also fulfilled a reliable criterion upon
which to test the stereochemical relationship. The C-1, C-2, and C-1" carben signals of V resonated
at higher field than the corresponding ones of XI by 2.1—3.0 ppm. This feature was similar to that
found by Wenkert et al.l® for ochrolifuanine A and ochrolifuanine B, a 17-epimeric pair of indolo-
quinolizidine-type analogues, and tc that!? observed by us for a pair of alangimarckine (XV) and its
1" -epimer (XIX).

On catalytic hydrogenolysis [Pd-C/H,, MeOH-AcOH {1:1, v/v), 1 atm, 18°C, 3 h], V afforded the de-
sired phenolic base {2)-IV (79% yield), which was characterized as a dihydrate [mp 199-201°C (dec.);
M nmr (Me,80-dg) 6:10 3.72 (3H, s, OMe)]. A similar debenzylation of the epimeric base XI gave the
corresponding phenolic base (+)-XI [mp 215-217°C (dec.);1? H nmr (Me,50-dg) 4: 3.71 (3H, s, OMe)]
in 88% yield. It was found that the uv {MeOH, 0.1 N aq. HC1, or 0.1 N aq. NaOH), ir (Nujel), 1B nmr
(Me;50-dg), and mass spectra and chromatographic behavior of the synthetic (#)-IV were ildentical
with those of natural (—)-demethyltubulosine dihydrate! [mp 198—200°C (dec.)].

Thus, the above results establish the structure of the Alangium alkaloid demethyltubulosine as 10-
demethyltubulosine [IV (absolute configuration shown)]. It is of interest to note that the posi-
tions of the methoxyl and the hydroxyl groups dn ring A of this base are just the reverse of those

of desmethylpsychotrine (XX),275°20 a co-occurring alkaloid.?
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